ABSTRACT
INTRODUCTION
There was an ancient dream of researchers to invent a machine which can read text document written in a language. Today the researchers are able to develop Optical Character Recognition (OCR) system which can read the text document. We can convert an image of handwritten, typewritten or printed text to a machine editable text using OCR. OCR systems are two types, Offline and Online. In offline the recognition is performed after the writing or printing has been completed whereas in online the characters are recognized as they are drawn. In case of offline the source is either an image or a scanned form of the document whereas in online the successive points are represented as a function of time and the order of stroke [1] [2] . Now a day's various commercial OCR systems are available for various applications. Some practical applications of OCRs are: data and text entry, aid for blind, automatic number-plate readers, signature verification and identification, preserving documents in electronic format, desktop publication, library cataloging etc.
AN OVERVIEW OF BANGLA SCRIPT
Bangla is a language of the eastern Indian subcontinent. Most of the people of West Bengal, Bangladesh, Tripura and Assam use this language. Bengali has 'Sadhubhasa' and 'Chaltibhasa' literary styles. The differences between the two styles are forms of pronouns and verb conjugations. Bangla alphabets are used to write Bengali, Assamese, Manipuri, Garo and Mundari. In Bangla, the number of characters is large and two or more characters combine to form new character shapes called compound characters. As a result, the total number of characters to be recognized is about 300. The Bengali alphabet is derived from the Brahmi alphabet. It is also closely related to the Devanagari alphabet.There are 50 basic characters (11 vowels and 39 consonants) in modern Bangla script. The basic characters of Bangla script are shown in Figure-1 . The concept of upper/lower case is absent in this script. Bangla script is written from left to right and there is no upper/lower case in writing. Most of the characters in Bangla script have a horizontal matra line at the upper part. There may be modified shaped of a vowel depending on the position of it whether it is to the left, right (or both) or bottom of the consonant(see Figure-2 ). Some vowels may take different modified shapes when attached to some consonant characters (see Figure-3 ). In some cases a consonant following (proceeding) a consonant is represented by a modifier called consonant modifier (see Figure-4 ). There may be upper zone, middle zone and lower zone in a bangla word. The imaginary line which separates middle and lower zone is called the base line. Mostly a modified or a part of a modified character sits in the upper zone and lower zone of a line. A typical zoning is shown in Figure-5 . Sometimes a consonant or vowel following a consonant forms a different shape character. This character is called compound character. Compound characters can be combinations of two consonants as well as a consonant and a vowel. Combination of three or four characters also exists in the Bangla script. To get an idea about Bangla compound characters some examples of compound characters formed by two and three characters are shown in Figure- 
METHODOLOGY
There are various steps for developing an efficient bangla OCR system of printed bangla text. A general model of these OCR systems is shown in Figure-7 . The steps used by these models are:
• Scanning Image Acquisition The segmentation of character is very crucial for designing an efficient OCR system. So my present work has focused on this segmentation step of OCR system. Some existing procedures have been used for others steps. The various steps and my present work are discussed below.
Scanning
To recognize a character from a text document it is necessary to convert the document into a digital image. This task can be performed either by a Flat-bed scanner or by a hand-held scanner. 
Binarization
Binarization converts the grayscale image into a binary image. It separates the text from the background i.e. we can identify the character of the text. Binarization can happen in two ways either globally or locally. In both cases threshold intensity value is used. If the intensity value of the pixel is greater than the threshold value then it is set to white otherwise it is black. One intensity value is used for global method on the other hand multiple intensity values are used in local method. Several binarization methods are discussed in [3, 4] . Figure-9 . The text document after binarization
Noise Detection and Removal
Noise can be produced due to printer, scanner, print quality, age of the document, etc. There are various algorithms for noise removal. But commonly used technique is low-pass filter. This filter removes as much of the noise as possible retaining the entire signal [5] . . The text document after noise removal
Skew Detection and Correction
Printed or handwritten document may be skewed unintentionally while it is fed to the scanner. This skewness is measured by the skew angle. The skew angle is the angle of the text line with horizontal direction. Methods based on the Projection Profile, Nearest Neighbor Clustering of connected components, Hough transform and Fourier transform are used to estimate the skewed angle. In [6] , different skew correction techniques have been discussed. . The text document after skew correction
Segmentation
Segmentations of line, word and character are needed for finding the individual characters. The order of these segmentations is shown below:
Figure-12.Order of segmentation
Line segmentation
Text line segmentation has been performed by scanning the input image horizontally and by keeping record of the number of black pixels in each row. Upper boundary of a line is the first row where the first black pixel is found. After finding the upper boundary, it continues scanning until a row whose next two consecutive rows have no black pixels, which is the lower boundary of the text line. It is noted that there exist more than two blank rows between two lines. The line detection process is shown in the Figure- Begin Set K=1 For I=1 to HT by 1 do Set M=0 For J=1 to WD by 1 do
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Figure- 
Word segmentation
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CONCLUSIONS AND FUTURE WORKS
In this paper the segmentation procedure of printed characters without modifiers in a bangla text has been discussed. These segmented characters are used in the recognition step of OCR development. There is a complex set of characters in the Bangla language. Sophisticated algorithms are needed for recognizing these characters. Segmentation procedure of characters with modifiers has not been discussed in this work. This work may be extended by segmenting the characters with modifiers.
